Introduction
From the study of IRAS sources with far-IR colours similar to that of planetary nebulae (PNe) several cool and hot post-AGB stars have been discovered (Parthasarathy and Pottasch, 1986; Parthasarathy et al., 2000a , Parthasarathy et al., 2001 forming an evolutionary sequence in the transition region from the tip of the AGB to the early stages of PNe (Parthasarathy, 1993a, b) . IRAS13266-5551 (CPD-55 5588) and IRAS17311-4924 (Hen3-1428) were identified as hot post-AGB stars (Table 1) based on their far-IR flux distribution, high galactic latitudes and B-supergiant spectra in the optical (Parthasarathy & Pottasch, 1989; Parthasarathy, 1993a; Parthasarathy et al., 2000a) . The UV (IUE) spectra of these stars show C II (1335 Å (CPD-55 5588) and −1066 km s −1 (Hen3-1428) respectively (Gauba and Parthasarathy, 2003) .
The "30 µ feature", SiC emission at 11.5 µ, and UIR band at 7.7 µ were detected in the ISO spectrum of IRAS17311-4924 (Gauba and Parthasarathy, 2004) . These features have been detected in the circumstellar dust shells of carbon rich AGB stars (C-stars), post-AGB stars, proto-planetary nebulae (PPNe) and planetary nebulae (PNe) (see e.g. Hony et al., 2002; Hrivnak et al., 2000 . Loup et al. (1990) detected CO emission in IRAS17311-4924 typical for circumstellar shells around evolved objects.
High resolution optical spectra of only a few hot post-AGB stars have been analysed.
These include IRAS01005+7910 (Klochkova et al., 2002) , IRAS18062+2410 (SAO85766, Parthasarathy et al., 2000b; Arkhipova et al., 2001a; Mooney et al., 2002 , Ryans et al., 2003 ,
IRAS19590-1249 (LSIV−12
• 111, McCausland et al., 1992; Conlon et al., 1993a; Ryans et al., 2003) and IRAS20462+3416 (LSII+34 • 26, Parthasarathy, 1993b; García-Lario et al., 1997; Arkhipova et al., 2001b) . The optical spectra of these stars show absorption lines due to C II, dicate that these are PPNe (Parthasarathy et al., 1993c (Parthasarathy et al., , 1995 (Parthasarathy et al., and 2000b . IRAS13266-5551 and IRAS17311-4924 are found to be similar to the objects mentioned above. In this paper we report an analysis of their high resolution spectra. Reed (1998) and b Kozok (1985) .
Spectral types are from Parthasarathy et al. (2000a) .
Observations
High resolution (R ∼ 30,000) spectra of IRAS13266-5551 and IRAS17311-4924 from 4900 Å to 8250 Å were obtained on 22nd June, 2002. Each object was observed twice during the night. The echelle spectrograph at the f/7.8 Ritchey-Chretien focus of the Victor M. Blanco 4m. telescope of the Cerro Tololo Inter-American Observatory (CTIO), Chile was used for the purpose. The spectra were recorded using a Tektronix 2048X2048 CCD. The slit width was 150 µ corresponding to 1 ′′ on the sky. Appropriate number of bias frames and flat fields were observed. A Th-Ar comparison lamp was used for wavelength calibration.
As these are hot stars, spectra in the blue would contain more number of absorption lines.
However, our observing program and the spectrograph setup did not allow us to go shortward of 4900 Å . Therefore, the analysis reported in this paper is based on the spectra covering the wavelength range 4900 Å to 8250 Å .
Analysis
The spectra were processed using standard IRAF routines. They were corrected using data in the overscan region of the CCD chip. The other reduction steps included trimming, bias subtraction, flat field correction, correction for scattered light and wavelength calibration. The two sets of reduced spectra for each object were then combined to increase the signal-to-noise (S/N) ratio.
The final S/N ratios for IRAS13266-5551 and IRAS17311-4924 were estimated to be ∼ 120. The reduced spectra were continuum normalised and the equivalent widths (W λ ) of the absorption and emission lines were measured. Whenever required, deblending was done to obtain gaussian fits to the blended line profiles. The continuum normalised spectra are presented in Appendices A and B (Figs. A and B) . The line identifications (Tables 2a, 2b , 2c, 2d, 3a, 3b, 3c and 3d) are based on the Moore multiplet table (1945) and the linelists of Parthasarathy et al. (2000b) and Klochkova et al. (2002) . Unidentified lines are denoted by "UN". Night sky emission lines (atmospheric emission) were identified from Osterbrock and Martel (1992) and Osterbrock et al. (1996) and are listed as "atmos." in the tables. The laboratory wavelengths, log (gf) values and excitation potentials (χ) are from the linelist compiled by Ivan Hubeny and retrieved from the directory /pub/hubeny/synplot by anonymous ftp from tlusty.gsfc.nasa.gov.
Description of the spectra
The high resolution optical spectra of IRAS13266-5551 and IRAS17311-4924 show absorption   lines due to C II, N II, O II 
Radial velocities
Heliocentric radial velocities (V r ) for the well defined absorption and emission lines are presented in Tables 2a, 2b , 2d, 3a, 3b and 3d. The radial velocities of the Fe III (5) absorption lines in IRAS13266-5551 are relatively larger than the rest and those of the Ne I absorption lines in IRAS17311-4924 are relatively smaller suggesting that these lines may be formed in different regions in the atmospheres of these stars. Therefore, in estimating the mean heliocentric radial velocities, we have excluded the above lines. The radial velocity of C II (2) 6578.052 Å absorption line has also been neglected (see footnote to 
Wind velocities from the P-Cygni profiles
We estimated wind velocities from the well defined and unblended blue absorption edges of the P-Cygni profiles of He I, C II and Fe III (Tables 2c and 3c ). The absorption components of the H α P-Cygni profiles are affected by the broad wings of the H α emission components ( 
Diffuse interstellar bands (DIBs)
DIBs are absorption features in the spectra of reddened stars and have their origin in the interstellar and circumstellar medium. They are typically broader than expected from the Doppler broadening of turbulent gas motions in the interstellar and circumstellar medium. DIB at 5780.410
Å was identified in the spectra of IRAS13266-5551 and IRAS17311-4924. IRAS13266-5551 (Herbig, 1993) . At the galactic latitude and longitude of these stars, using the Diffuse Infrared Background Experiment (DIRBE)/IRAS dust maps (Schlegel et al., 1998) , we estimated interstellar extinction values of 0.53 and 0.22 respectively. Herbig (1993) The P-Cygni profile of H α indicates ongoing mass-loss. Model calculations by Klein and Castor (1978) predicted a tight relationship between the H α luminosity of the stellar wind and mass loss rate. The H α luminosity is related to the equivalent width of the H α emission line (see e.g. Conti and Frost, 1977; Ebbets, 1982) . The equivalent widths of the H α emission components are 6.902 Å and 9.872 Å in IRAS13266-5551 and IRAS17311-4924 respectively (Tables 2c   and 3c ). Modelling the H α profiles to derive the mass loss rates of post-AGB stars would be the subject of a future paper. Here, we may compare our H α profiles with the B1.5Ia star, BD-14 
Expansion velocities

Atmospheric parameters and abundances
The presence of He I lines and the absence of He II lines in IRAS13266-5551 and IRAS17311-4924 indicates 18000 K ≤ T eff ≤ 25000 K (Miroshnichenko et al., 1998) . We used Kurucz's WIDTH9 program and the spectrum synthesis code, SYNSPEC (Hubeny et al., 1985) along with solar metallicity Kurucz (1994) model atmospheres to derive the atmospheric parameters and elemental abundances under the LTE approximation. The usual criterion for determining the effective temperature (T eff ), gravity (log g) and microturbulent velocity (ξ t ) of a star, is to obtain a zero slope respectively in plots of (i) log abundances for a particular species Vs. lower excitation potentials of that species (ii) log abundances for two species of a particular element (e.g. Fe II and Fe III) Vs. lower excitation potentials and (iii) log abundances for a particular species Vs. equivalent widths.
The maximum number of absorption lines in the spectrum of IRAS13266-5551 are those of N II. The majority of the N II lines are strong with W λ ≥ 100 mÅ . Besides, the observed N II lines fall in a narrow range of lower excitation potentials (Tables 2a and 3a ). This coupled with the lack of two ionisation species of any element does not allow us to employ the usual criterion for determining T eff , log g and ξ t . Hence, for IRAS13266-5551 we obtained abundances of C II, N II, O II, and Fe III with the WIDTH9 program for various combinations of T eff , log g and ξ t .
We covered 18000 K ≤ T eff ≤ 24000 K and 5 km s −1 ≤ ξ t ≤ 45 km s −1 . From the Kurucz (1994) model atmospheres, the log g value was limited to a minimum of 3.0. For each combination of these parameters, we then synthesised the spectrum using SYNSPEC. The best fit to the observed spectrum was obtained for T eff = 23000 K, log g = 3.0, ξ t = 10 km s −1 (Fig. 4) .
IRAS17311-4924 has fewer absorption lines. The maximum number (8) T eff = 20300 K and log g = 3.0 (Lang, 1992) .
He I lines
We used the 5047.738 Å He I (47) absorption line in IRAS13266-5551 and estimated the helium abundance in this star (Table 5a ). The estimated abundance is somewhat uncertain since only one line has been used in the analysis. The helium enrichment may indicate the evolved nature of the central star.
C II lines
We observed 12 C II absorption lines in IRAS13266-5551 and 6 C II absorption lines in atmospheric parameters (T eff = 23000 K, log g = 3.0, ξ t = 10 km s −1 ) and elemental abundances (Table 5a ) of the star.
N II lines
Since strong lines (W λ ≥ 100 mÅ ) are usually affected by microturbulence, the use of these lines in determining the atmospheric parameters of the star may contribute to systematic errors. Hence N II lines with W λ > 100 mÅ have been excluded from the abundance analysis of IRAS13266-5551.
O I triplet and O II lines
The equivalent widths of the O I triplet in the spectra of the hot post-AGB stars, LSII+34 (Tables 2a and   3a ). The O I triplet at λ7773 Å is known to be sensitive to NLTE effects. For the atmospheric parameters of IRAS13266-5551, using LTE analysis, we attempted to synthesise the O I triplet with the SYNSPEC code. This required oxygen abundances (log ǫ(O)) in excess of 10.5. In contrast, the derived oxygen abundance using LTE analysis for the O II lines in IRAS13266-5551 is 8.78 (Table 5a) . Such large discrepancies between the oxygen abundances derived from the O I triplet and the O II lines has also been observed in the hot post-AGB star IRAS01005+7910 (Klochkova et al., 2002) .
The O II lines at 5161.349 Å (W λ = 188.3 mÅ ), 5208.14 (W λ = 81.1 mÅ ) and 6723.222 Å (W λ = 168.5 mÅ ) in IRAS13266-5551 may also have significant NLTE effects. We could not obtain a good fit to these lines and they were excluded from the abundance analysis.
Ne I lines
The derived neon abundance for IRAS13266-5551 is unusually high (Table 5a ). However, we could still not obtain a good fit to the majority of Ne I lines in the spectrum of this star. Auer and Mihalas (1973) showed that for stars in the range B2 to B5 the neon abundance deduced from LTE analyses is systematically in error by about a factor of five. They computed equivalent widths of Ne I lines (λλ 5852.5 Å to 6598.9 Å ) for 15000 K ≤ T eff ≤ 22500 K, log g = 3.0 and 4.0 and solar neon abundance. For T eff = 22500 K, log g = 3.0, they found that the LTE equivalent widths were almost a factor of three smaller than the NLTE equivalent widths of these lines.
3.8.6. Al III and Si III lines Å has W λ = 392.9 mÅ . Using WIDTH9 and spectrum synthesis we derived log ǫ (Al) = 7.91 ± 0.34 and log ǫ (Si) = 9.23 for IRAS13266-5551. However, these abundances may be an overestimate.
S II lines
S II absorption lines were identified in IRAS13266-5551. Since all except one S II line (5475.025 Å ) were identified as blends, we used the spectrum synthesis code SYNSPEC to estimate the sulphur abundance in this star (Table 5a ). This value may therefore be treated as an upper limit.
Iron lines
From the Fe III absorption lines, we estimated [Fe/H] = −0.17 in the case of IRAS13266-5551.
The iron lines in IRAS17311-4924 only appear in emission or as P-Cygni profiles.
Estimated errors
The standard deviations (σ) measure the scatter in the abundances due to individual lines of a species. Table 5a gives the value of σ for each species as estimated using WIDTH9. The true error, i.e. the standard deviation of the mean σ/ √ (n), would be smaller for species with a greater number of lines (n).
Kurucz's solar metallicity models in the range 18000 K ≤ T eff ≤ 25000 K are available only in steps of ∆T eff = ± 1000 K and ∆ log g = ± 0.5. Hence, the temperature (T eff ) and gravity (log g) of IRAS13266-5551 are estimated to an accuracy of ± 1000 K and ± 0.5 respectively. Table 5b gives the uncertainites in the abundances due to uncertainities in the model atmospheric parameters taking ∆T eff = + 1000 K, ∆log g = + 0.5 and ∆ξ t = +1 km s −1 . The quadratic sum of the uncertainities due to the model parameters is given by σ m (Table 5b ).
Discussion and conclusions
From LTE analysis of the high resolution optical spectrum of IRAS13266-5551 we find the atmospheric parameters to be T eff = 23000 K ± 1000 K, log g =3.0 ± 0.5 and ξ t = 10 km s A similar analysis is required for IRAS13266-5551 and IRAS17311-4924. Hence, we would like to emphasise that our LTE analysis based on lines longward of 4900 Å is only a first approximation.
We estimated heliocentric radial velocities (V r ) of +65.31 ± 0.34 km s −1 and +27.55 ± 0.74 km s −1 for IRAS13266-5551 and IRAS17311-4924 respectively. and PG1704+222 (Moehler and Heber, 1998) and SAO85766 (Parthasarathy et al., 2000b) . In contrast, the hot post-AGB star, IRAS01005+7910 (Klochkova et al., 2002) was found to be carbon-rich. For, IRAS13266-5551 we estimated C/O ∼ 0.78.
Finally, from our optical spectra we conclude that IRAS13266-5551 and IRAS17311-4924 are most likely in the post-AGB phase of evolution. These stars are unlikely to be luminous blue variables (LBVs). Their spectra are very similar to the hot post-AGB stars IRAS18062+2410 (SAO85766; Parthasarathy et al., 2000b) and IRAS01005+7910 (Klochkova et al., 2002) . LBVs are usually found in the galactic plane and are often associated with star forming regions.
IRAS13266-5551 and IRAS17311-4924 on the other hand, are at high galactic latitudes and are not associated with any star forming region. Further, whereas, LBVs are characterised by large amplitude light variations, these stars may show small amplitude, irregular light variations similar to that found in the high galactic latitude rapidly evolving hot post-AGB star, SAO85766 (Arkhipova, 1999 (Arkhipova, , 2000 . Photometric monitoring of these stars is required. Radial velocity of the C II(2) 6578.052 Å absorption line indicates that it may have a P-Cygni profile with a weak emission component, similar to C II(2) 6582.882 Å (see Table 2c ). Table 2c . Lines with P-Cygni profiles in IRAS13266-5551 (CPD-55 5588). Equivalent widths of the absorption and emission components of the P-Cygni profiles are given. Wind velocities are estimated from the blue absorption edges of the P-Cygni profiles. From CO observations Loup et al. (1990) and Nyman et al. (1992) Table 5a . Derived chemical composition of IRAS13266-5551). The abundances are for log ǫ(H) = 12.0. Solar abundances log ǫ(X) ⊙ are from Grevesse & Sauval (1998) and Allende Prieto et al. (2001 . n refers to the number of lines of each species used for the abundance determination. σ is the standard deviation. For comparison we have listed the average abundances of main sequence B-stars from the Ori OB1 association (Kilian, 1992) The abundances were derived using Kurucz's WIDTH9 program (modified for Unix machines by John Lester at the University of Toronto, Canada). † : these values were derived from spectrum synthesis analysis using the SYNSPEC code. * : Ne abundances derived using Kurucz's WIDTH9 program appear to be in error. The observed Ne I lines are much stronger than the corresponding lines synthesised with the SYNSPEC code using the derived atmospheric parameters of the star and the Ne abundance in Table 5a . NLTE effects may be significant for these lines (see Sec. 3.8.5). 
